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Fig 1. A process of three-dimensional measurement using V works program. A, Formation of three-
dimensional image: B, removal of unnecessary structures.

H Plane

Inf.Or

Fig 2. Reference plane and zero point (Na’, soft
tissue Nasion). x plane passing through soft
tissue Nasion, parallel to the Frankfort plane (x
axis: right -, left +); y plane passing through
soft tissue Nasion and Basion, tangent to the x
plane (y axis: anterior -, posterior +); z plane
passing through soft tissue Nasion, tangent to the
x plane and y plane (z axis: superior +, inferior
-). P, Porion; Inf. Or, infraorbitale.

4 A22 2 mm $A9 FERY s ATt

33 GueA JlE HESH ASHe] A

Zojo] ghud Fo Z47te] o #Y JU HRE
V works 4.0 Z =213 (Cybermed Inc., Seoul, Korea)
= AFg-8tod b Az 9] 3ak4 A A ST
(Fig 1). o|ZA A 32k A M=z 71E
FESHES AN 7T HHY 4L vheH 2
o] &3t} First plane(# % 7|& HH)& Frankfort
ol HaslAA] soft tissue Nasiong A HHe 3
Hol 1, second plane(Ald 71 HWH)-L first plane
o] 20| A soft tissue Nasion¥} Basions 7}2A]
2& ol vl Do 2 third plane(#4 7% ¥
W)L goft tissue Nasiong A|WFH A first plane®t
second plane®ll F2¢1 HHo|t}

o} Zo] 715 BA-L A5 first plane®] x3,
second plane®] y3%, third plane°] z&9] J&2 53]
BHA 53, soft tissue Nasiono] €93 (0, 0, 0)°] H &=
ARAN 4EE 7 Aok & B9 Fre xFHQ
EZ - 4% ), dHE yHF(EGE - A 4, Aol 2
(9] + ol He® FHEES AFAY (Fig 2).

V works 4.0 Z=23% Aol A Create V surgery
project &S o] &3] 207]¢] ohH AxF AZH*®
= AA3At (Fig 3).

AFE ASHELS soft tissue Nasion (Na'); 2HH

AzA o] HFAel At SUA Rol: 4
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Fig 3. Three-dimensional soft tissue landmarks which were described in the method of this study.

P ED

Fig 4. Appointing method of soft tissue Nasion
(Na”) using the multiple reconstructive sectional
images (axial, sagittal and coronal images) of the
V works 4.0 program.

H 2 A4 Pronasale (Prn); 72?“401]/\1 Hole 3
9] ZAWA, Subnasale (Sn); I 9 Aol AAHE

izl AHE FEx|A, Upper lip center
(Ulc)y ZHoA Hol= el HAWA, Lower lip
center (Llc); ZHollA Kol 3t¢2] 2 A4, soft
tissue B (B"); ol=79] # 414, soft tissue Pogonion
(Pog'); 7F4 AWor &% YEH, soft tissue

412

Menton (Me'); 82| 2&4*, Endocanthion (En-
Rt/Lt); AWM Hol= S <tzh Alare lateralis
(AI-RYLY); ]9l 4z, Cheilion (Ch-Rt/Lt);
Amzle] £ soft tissue Gomon (Go'-Rt/Lt); 30%=
ZHoM B = 4579 7P 259 3, Tragus
(Tra-Rt/Lt); ZWojA Holy o] HIubd
Zygomatic point (Zy-Rt/Lt); 45% 2ol A| J'lr“Lﬂ
= FhRe Hedor Aoyt

32 ogake] oz ok Az A
AlA o] oEH $E2 R V works 40 Z21HE o] &35}
o] A&/ Haxial view), A3 (sagittal view), T
7474 (coronal view)e] THH | FA37Fell A ZH7e
9 o] &3] FE ASHY AAE EU3A
t} (Fig 4).

AZHe] FHHE o] &3t 2‘//;5} A RF
ool A A8 AZAL V surgery project file
(Cybermed Inc., Seoul, Korea) & A &&tsl om, A7
¥ 39 4AH AZHE V osurgery ZTRIH
(Cybermed Inc., Seoul, Korea)2.2 %33tk V
surgery 212 Aol oA AAE V surgery
project filesr Ee1 oW ASAY 44 4437 3344
HEA 7 FAE I 0] E Microsoft Excel Z2 18 0

5\‘%5@4 A1 7Fetath.

AZ e 7 AtE 930 V surgery program
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Table 1. Mean value of measurement and intracbserver difference (mm)
X Y Z

First time Second time Difference First time Second time Difference  First time Second time Difference

Mean SD Mean SD Mean SD  Mean SD Mean SD Mean SD  Mean SD  Mean SD Mean SD
Na' 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Prn -07 08 07 12 00 00 -237 25 -5 26 02 01 -385 29 -388 33 02 02
Sn -08 10 -05 12 04 03 -125 30 -120 30 05 04° -497 36 -305 35 09 06
Ule -1.1 09 -08 12 03 02 -168 32 -166 32 01 01 653 33 655 32 02 0l
Llc -13 10 -03 15 10 077 -165 41 -163 40 03 02 -790 37 -794 46 04 03
B’ -10 11 01 15 11 08°% -111 49 -108 48 03 02 -919 52 -921 51 03 02
Pog’ -08 12 -03 13 06 04 -114 69 -110 68 04 03 -1037 58 -1043 61 05 04
Me' -09 14 03 23 12 09° 24 60 18 59 06 04 -1229 54 -1229 53 01 01
En-Rt -219 15 -217 15 02 02 74 26 73 26 01 00 -59 19 60 16 01 01
En-Lt 213 13 218 18 04 03 6.7 26 67 25 00 00 -58 20 57 14 01 01
Al-Rt  -205 18 -207 20 03 02 -47 28 -52 23 05 03 428 26 -425 25 03 02
Al-Lt 187 19 182 22 05 04 62 25 -72 28 09 06 424 30 424 26 00 00
Ch-Rt 243 21 -241 24 02 01 -39 31 -38 33 01 01 -748 32 -751 31 04 03
Ch-it 218 26 227 31 09 07" -46 44 -42 37 03 02 -743 38 -742 37 01 0Ol
Go'-Rt -59.3 57 -588 55 05 03 55 65 554 56 09 06 943 88 -9%0 82 08 06
Go'-Lt 612 51 601 31 11 08 55 71 H4 63 01 01 -937 8 949 78 12 09
Tra-Rt -782 52 -782 53 00 00 914 54 915 59 00 00 -378 43 -375 38 03 02
Tra-Lt 804 45 801 38 03 02 87 61 86 55 09 077 -380 47 -375 42 05 03
Zy-Rt -534 36 -538 34 04 03 73 30 76 34 02 02 -391 52 -378 42 13 09
Zy-Lt 537 26 548 26 1.1 08 64 36 76 25 12 09 -390 43 -372 34 18 137

Mean, Mean value of measurement; SD, standard deviation
at p < .05

N Y& HduadAre) 4z
soft tissue Nasion kel (0, 0,
EE HPolF AlATE o2 A

©
el 9 A424e) A2

B
e
=

-— N

L
o

4 ¢

9]

ALY
MX
)

FR 3% ¥o N B oqlo

e

O7H SQ”—/Q 23 7407 23 =%
5 Al ‘—}7‘4 o= fog Ao)rt YEAl paired
ttestE AHE-dte] JEAWY Aol & LolH Tt H3F
AZEAHY x, y, z ZHEE independent t-testE 53l
Y 7bel] SAIGH R fogt zpolrt gleA] dof
H k),

wgl AP E 7)F FHHA soft tissue Nasions
715 94 0,0,022 3 4 ASHEY x, 5, z FE
o] Net (8) & T3t 11, 94 independent ttestE

Edte] Jiizte] %ﬁlwﬂ,gi 93 zol7} =

=
L

N *
of mean value of measurement;

statistically significant difference

1 OLO]'E_OLq'

Net ()= StellA AME ASHS 2% (XY, 2)

2 olgdte] & = VX +Y7 228 A S 5
FaAT
g_—rU\-II-I
HEHO| ZEIL KIO]
A 2339 349 Gl FolRm 77k 20
el A% FEE 534 25 A0 R 28] FHstol
O By EFHAE el (Table 1).

==

x&o|| 4+ Lower lip center, soft tissue B, Cheilion
-Lt, soft tissue Menton, yZo|A+=  Subnasale,
Preaurale-Lt, zZ9| X Zygomatic point-Lt2] €%
AZ ol TAAN AR xo FATHR TF'/]

413



ror
5
e
1=
og!
e
o~
N
il
40
ogr
1x

Table 2. Coordinate value

CHAIDAA 353 65, 20064

(x, y, z value) of landmark (positional measurement) (mm)

X Y A
Male Female Male Female Male Female

Mean  SD Mean  SD Mean  SD Mean  SD Mean SD Mean SD
Na' 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
P -09 0.8 -04 11 -24.4 2.0 -231 2.8 -39.3 32 -38.0 2.8
Sn -0.7 0.8 -07 14 -129 37 -11.8 2.0 -51.1 3.2 ~49.1 36
Ulc -0.8 11 -1.0 11 -176 37 -16.0 21 -67.1 24 -63.9 29°
Llc -1.1 1.3 -05 14 -172 40 -16.0 39 -81.4 26 =773 427
B’ -05 1.4 -04 15 -12.2 45 -10.0 48 -94.8 46 -89.3 38°
Pog’ -06 13 -06 12 -14.3 59 -86 6.1 -1085 2.9 -99.5 42"
Me' -0.6 1.8 00 22 05 6.7 41 45 -126.6 2.4 -1195 47"
En-Rt -216 0.8 =219 19 9.2 16 54 207 -5.0 14 -6.8 157
En-Lt 215 1.9 217 11 8.4 1.3 5.0 227 -5.1 14 -6.6 17°
Al-Rt -21.7 13 -195 177 -4.2 2.8 -59 2.0 -42.7 2.3 ~43.2 2.8
Al-Lt 194 2.3 175 117 -6.0 2.7 -7.2 2.5 -42.5 27 ~42.8 29
Ch-Rt -25.7 1.4 -27 18" -45 34 -35 2.7 -76.0 2.1 ~73.8 377
Ch-Lt 227 34 27 227 -5.0 47 -4.0 31 -75.8 2.8 =730 38°
Go’-Rt -59.5 5.2 -586 59 585 34 50.3 597 -1002 58 -89.2 67"
Go'-Lt 60.1 40 612 44 578 51 50.9 637 -100.1 43 -87.8 63"
Tra-Rt -81.1 49 -3 357 95.2 5.3 375 237 -389 4.3 =370 33
Tra-Lt 83.3 21 772 307 92.7 52 8.0 35" -39.6 48 -36.8 30
Zy-Rt -504 2.3 518 347 84 41 6.1 137 -40.0 40 -38.0 49
Zy-Lt 558 21 527 217 87 33 47 16"  -395 26 -381 46

* Statistically significant difference between male and female at p < .05.

Aol 2 Bglor o5 AZge BT 1 o] 3
HFA7t 18 mm WLt (b < 05).

10 %

2t AZEQ| HE &t

Soft tissue Nasion - (0, 0, ) 2% 3 wje] &
AGuEel Ee BN BrEds Fago
(Table 2). YUE vludtd S v xFHde F929
Alare lateralis, Cheilion, Tragus, Zygomatic point, v
Zo|M = #%+39 Endocanthion, soft tissue Gonion,
Tragus, Zygomatic point, soft tissue Pogonion, zZ<l|
Me 53] ASHAN BATH R {3t Ao
Z 299 (p < .05).
£9| Net gt Akt

2t A=Y

Hqo=

rok
K
-y
A

2

Soft tissue Nasion< 7|% ¢

414

£29] Net (5) %}{% T8} &% i‘;,]- ZHAE T3k
o} (Table 3). ¥4 & Y] w3l Pronasale, Subnasale,

Endocanthion, Alare lateralis& A2 3F 25 7ol A
AU Fo8 AolE BATH (p < .05).

=Q 2l A=

T8 ASHE A3 2 A ASHY Fd
I EEHAE 73190 (Table 4). Na'-Me', En(Rt)
En(Lt)9] &S A9 B E A& Yt &
AgHo g Fo3 zte]E YelAT (p < .05).

&5 02 o} 22 334 9
4 SATHE Aol A= B
a9 o &% dAY G9R slEe] s
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Table 3. Landmark Net (&) value
Male Female
Mean SD Mean SD
Na’ 0.0 0.0 0.0 0.0
Pm 46.3 2.0 4.5 38
Sn 52.8 2.1 50.5 39
Ule 69.5 1.7 66.0 29"
Llc 83.3 2.2 79.1 397
B’ 95.7 41 90.0 - 37"
Pog’ 1096 27 100.1 44"
Me’ 126.7 24 119.7 46"
En-Rt 24.1 1.1 237 1.7
En-Lt 237 18 231 1.0
Al-Rt 482 17 478 31
Al-Lt 472 25 469 3.1
Ch-Rt 80.4 1.7 715 35°
Ch-Lt 795 25 76.2 36"
Go’-Rt 130.6 3.1 1187 36"
Go’-Lt 1305 25 1194 37°
Tra-Rt 1311 47 1214 29"
Tra-Lt 131.0 34 120.6 23°
Zy-Rt 69.0 1.7 64.5 33°
Z-Lt 69.0 1.6 64.8 27"
* Statistically significant difference between male and female at p < .05; Net (8) = VX% +Y? + 272,
Table 4. Linear measurements and comparison between male and female (mm)
Male Female
Measurements
Mean SD Mean SD
Na’-Sn (upper facial height) 52.8 2.7 505 39
Sn-Me’ (lower facial height) 76.8 34 720 25°
Na'-Me' (anterjor facial height) 1267 24 1197 46"
En(RD)-En(Lt) (interendocanthial width) 431 2.3 436 2.1
Al(Rt)-Al(Lt) (alar base width) 412 2.1 371 16°
Ch(Rt)-Ch(Lt) (lip width) 485 43 445 36°
Go’(Rt)-Go’(Lt) (lower facial width) 1237 53 1158 53°
Tra(Rt)-Tra(Lt} (intertragus width) 1645 6.1 1525 53°
Zy(Rt)-Zy(Lt) (interzygomatic width) 111.2 39 1045 47"
Na'-Ch(Rt) 804 17 715 35°
Na'-Ch(Lt) 795 25 76.2 36"
Na'-Go'(Rt) (facial depth) 130.6 31 1187 36°
Na’-Go'(Lt) (facial depth) 1305 25 119.4 37"
Na’'-Zy(Rt) 69.0 1.7 64.5 33"
Na'-Zy(Lt) 69.0 16 64.8 27"

" Statistically significant difference between male and female at p < .05.
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Hael t2 HZ Fold 3L 93 0,0, 022
Folr R E A sA €t o] FEAHe] AR V
surgery 22102 FAABZ X g JERE soft
tissue Nasion?] F&E = (0, 0, 0)o.2 Yehix] E&
o} wpEbA soft tissue Nasion= (0, 0, 0)2.& HgPo]
T A7IE & AR 2o met Hao]FskA Hof
soft tissue Nasiong 71F 9402 AL ) & A
SHEY HEE ?%} ARk ASHEY HEE
Fa9= d FTE Jehlle xFAA = soft tissue
Nasmn-‘Jr 2ol @Z’ﬂ%"ﬂ A% HE(Pm, Sn, Ul,
Llc, B', Pog’, Me')& H1ztol| {2l o]/t I
th ol AEL AFAA HASER Y BF x
kel 07 2 @2 AT yHoAM e ¢
A7t 2 E T} Pog'& Fo 27 IAl B 29
Hol9lal Go'& HA| relgh ztol7t A o8 =k
A =)ol stete] AjA ] A7edA EAE o Atk
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Facial soft tissue measuring analysis of normal occlusion
using three-dimensional CT imaging

Soo-Yeon Han, DDS. MSD.? Hyoung-Seon Baik, DDS, MSD, PhD.”
Kee-Deog Kim, DDS, MSD, PhD.° Hyung-Seog Yu, DDS, MSD, PhD®

Studies for diagnostic analysis using three-dimensional (8D) CT images are recently in progress
and needs for 3D craniofacial analysis are increasing in the fields of orthodontics. It is especially
essential to analyze the facial soft tissue after orthodontic treatment and orthognathic surgery. In
this study 3D CT images of adults with normal occlusion were taken to analyze the faclal soft tissue.
Norms were obtained from CT images of adults with normal occlusion (12 males, 11 females) using
a computer program named V works 4.0 program. 3D coordinate planes were established using soft
tissue Nasion as the reference point and a total of 20 reproducible landmarks of facial soft tissue
were obtained using the multiple reconstructive sectional images (axial, sagittal and coronal images)
of the V works 4.0 program: soft tissue Nasion, Pronasale. Subnasale, Upper lip center, Lower lip
center, soft tissue B, soft tissue Pogonion, soft tissue Menton, Endocanthion (Rt/Lt), Alare lateralis
(Rt/Lt), Cheilion (Rt/Lt). soft tissue Gonion (Rt/Lt), Tragus (Rt/Lt), and Zygomatic point (Rt/Lt).
According to the established landmarks and measuring method, the 3D CT images of adults with
normal occlusion were measured and the normal positional measurements and their Net (8
=VX? +Y? +7°) values were obtained using V surgery program. In the linear measurement between
landmarks. there was a significant difference between males and females except Na'-8n and
En(Rt)-En(Lt). The normal ranges of Na'-Zy, Na'-Ch and Na'-Go" {(facial depth) were obtained. which
was difficult to measure by two-dimensional (2D) cephalometric analysis and facial photographs.
These data may be used as references for 3D diagnosis and treatment planning for patients with
malocclusion and dentofacial deformity.
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